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m (Qmax=5 0 mm3/ s e c) (7)m^lt. (18) ^^riUJS. LTio , PtttlEE 

X h > JSMg|5<7)^ft^f hO;^ $ Cm^° > yo^^^'ttl&T" ^ ^ *:^rLfi Qmax 
[0 0 7 91 

ti:ttiffi:'j<7)ft/Ml(iPi = - 1 . 4 MP a T^^^tJ^ ^ tL(ij!i|^<7)^T-';i/7&^'# 
EiSli^fSaLTv^^Tj^ib-e, 3'^^i±^Pi= 0. OMPa (y-vffi) <h Lfc 
-0. 1 MP aJiJlT<7)/±tf{i?a^tc{i#i£L^v>o 
[0 0 8 01 

{^■^Ti^tt ( s p i n n a b i 1 i t y — y X)l^:^^h=MliiLfzm^U(7)WnitZ < ^ 
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[2] ^m^^^mmmm 

I1I9{±. ^^^^^iifflLTtr-'-f X^>-»f-ttii(7)^i (7)^#:fi<j4^^*fe(Off^S^ 
[0 0 8 5] 

1 0 1 (i^ 1 <7)T^^^J--^-eab-2)EEmT^-5^ij:--:J' 10 0 {cioTtt:^ 
« (p±ttlM) tCHtrizELfc^i^>:;^i^^-XjE:^;6^'|§^i-^o t?fS^i<7)T^^ 

±gi5v 1 0 2 oi*i$r>i^@£e^n-cv>^o i o s iim2 (dt ^ 
^a.x.-'^ t , h > 1 0 1 *iix^-r^:^';-7''i 0 4 <h 

^f^iy') >n 0 5<7)P^Hi=B*«fa«J^III*E^llll^-^x.^ ^OT'^^o 1 0 6(±^- 
^103<7)n-^, 1 0 7(±;^-r-^-e*^o 
[0 0 8 6] 

1 0 8(iX';-7'l 0 4<7)^f^MtcffM^ti/j7£#:^PtailPJJt^ffiiii-'&-it#:ii 

#&^^T'^^;tai::?#-eab>2>o c:<7)>^';-yi o 4 trspv'; >n o 9<^r^T% 
x';--7'i 0 4 trspv'; >^5^i o ^cDrnm^-^^mm^^-ox^^y^y^^Y^m^ 

[0 0 8 7] 

Tgpv'; >ri 0 9 tc{±> ;fei:s:i^°>7'mi 1 0 tm'^-T ^m.A^ll 1 

l75^^?FM$nTv^^o 1 1 2 itrm^i^ y 0 9<DTmUi^^M^irifzvtiiiy 

X)vxh^. 'f'L^giJUDiai^L 1 1 3i)m^^fix\^^ho 1 1 4 fitiifa^ -T'o 

litffifflij;^^;^ h^Mtr^^o 115. 1 1 6ti>^';-n 0 4 ^^Jf-r'5)^tt^ 
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^i-^ 1 0 0 i^zmfhtifzmu. 1 1 9 h > 1 0 0 6oii^[pifie^it 

^i-^7t:a6<7)^fi-fe>-4--. 1 2 0(i-77>vgril 1 7 ^tt:^[p]tc?m«^^-iir 
;E)yt:*6tcB^$n7tli > vg|5-e^>2>o I±«T^^^J^-^1 0 0 lC{i. H 

[0 0 8 9 J 
[0 0 9 01 

HI 0(±:*:|§B>gM^;6^2<7)^«m^^^L. rL<«l&#l5-e*^;}ai:?»^-^-> 

■to 

[0 0 9 1] 

) . 5 5 {iv)!L#:<7)iglAP-e3b'i)o 5 6 (i tf;^ h > 5 7 ^tt:^fB] (^^115 8) 
»j^-iir^tt:^|B]|EI!j^^. 5 9{ikr7. h > 5 7<7)^M. 6 0 (i-e<7)@^ffiiJ*ti^jM 
. 6 1 v>^*5 2 ti^^^tifcPtmy X^V-e^)^o tf;^ h >5iM 5 9 <h@ 

^iPJJ*t[S]®6 0«rBl:^|fi]tCiS^t^||j-r^ 2® (P±ttim) <h4^^o 
[0 0 9 2] 

6 2 ti^tt^^. 6 3 ti tf h >nm^. 6 4 (iiib^gp e2t\^y^V 

ffil^^^'C* a i3i Cm^° > 7° 5 4 IIJ: f9 SB^^^7;t#: 6 5 ^m^^ $ o 
[0 0 9 3] 
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-fu^m^m\zum.L. tr^^ h ym.mu'k^^M'ij-r^^-T-v^mw.m.Lfz^ 

[0 0 9 7] 

15 0 (i/N°^wi/-e^) , ^o/^°;^;^<7)mlJ^^^■e 1 ito Y#:^fp]mi2lgS 1 

5K 1 5 2 75^i£tt'btLTV>^o 1 7t.Xtt:^[fi]Mii^« 1 5 3 t!)^ Y-Y' 

iz^mm^iz^ mtiYmii\^m^mm±izmm^fix\^^^o ^hiz^ zmif\^m 
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1 5 6 (±»it#:MI&¥S-e*^d^°>7°gRT'^«9. H^fJJCSeS^ tiTv^^o 15 
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[3] V<Dm'^ 

( 1 ) -7)1^^^ vit(Dmm 

[0 10 0] 
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Jt i < fiS^tp-^-r ^ ^ <h ;6?lt L < . L <t ^ 1 1-^ <h PiMc^IM 

igp^?- 13 1 -e^+W^ o T L ^ ^ ^ Tt: i6 W^X^I ^ Ai" 'fc 
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[0 10 6] 

in 1 2<^^miiliCi3V^-r. 2 0 0(±»iL#M#^¥St^*'2>4^°>y^. 2 0 1, 2 
0 2, 2 0 3iiS.mT^^J.j:.-^ t MT. Y >T'1t^$ tl>2> li'X h ^WMUK, 
B, C-e^^o 2 0 4 (±rtg|^(l;t^°>7°^2 0 0 imrfSli"^ h >IE*!l^*^C?£S 
1^ (EI 1 0<7)6 4 tcta^) 75^^ff^^^ti/ifi'»:-eab'?)o 
[0 10 7] 

[0 1 0 8] 

Psqull> Psqul2^ P squlS'*^ ^ ^ ^iEK^^^^l-^^^ ^ ^ -^"E^^ Rpl 
^ Rp2^ '^^Z^t\i7.YymU(D'^Wn^(r>mW^^. Rnl. Rn2> RnS'*^^^' 
;i^^i5LT'^b'2>o Rpi-Rp3C0:^§ (16) ^T'^^ J: d 13. Pf.r^ h <7) 3 

^tii£jti5!ii-^o Rpi~Rp3(i, mMmm.^m\%-f^^tti:<\nA.^m^x^:h 

[0 10 9] 
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(2) WiMmi^iim 

[0 111] 

m 1 4 ■7(i. ^ L:?*<7)Ii]$rvi5:N= 3 0 0 r p m(7)^ftT-C\ \^7.hy(D 

ft/mr^ hniin= 1 5 y:/ m ^ hmin= 15 0/^ m<Dm^l^Z^^^X . (11) ^^ffl 

t\^^nM<^^^W:-^mhit:^o 1 Ky h Mfz^ <Dl±{hmiihjain= 1 5 0 /urn 
[0 112] 

m 1 6 (7)i>'9 ■7(i. N= 3 0 0 r p m0^f4^T-C\ ;^ h ^Oft/M^tral h^in 
tc^ti"^ 1 K -y hMtz^ <D\i±thM'&^i^fzi><DX$)^o 
[0 113] 

V XOM^bm^ hmin^^li^-r^ mi^:^^^ -^'ffi* Psqul^ 0 t 

^aJt (^Rn/ (Rs+Rp+Rn) ii^^i^-^^ ((13) ^#BS<7):i^) o 
[0 114] 

^m^m^Xit. Psqul^O t^^f^WJ: 0 ±ffi^l±Jt7!)^li:^1--2>f^W<0 
:^;^^^;^^v^/ca6(C. h^i^(Dmmzm^l±.tiV i<Dm.^^\tmXLX\^^ho hinin= 
0. 1 mmia^^^x.^ 1 K-y hS;t:t)<7)lttm»Qs{ihn,int^'fi5c#-t-r— ^ 
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[0 1171 
[0 1181 

) Qs=Qse<^iS^ (°) <7)^*i:i-^o 
[0 1191 

t;ffl<fiS;*&i)L/if^. rL«v|iJ^<7)T-'-^^ftH. m^tlJf^^fflv>-CB^iK#^y 
K<7)ex h >fi«*MiE-rtL(f iv^o 
[0 12 01 
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JE'^ttti, -tirv^-tfv^O. 0 1-0. 0 5#'l/^;i/-e^ 0 PII^t^^'^-StJ^ SMM* 

T-T-iEii;^ tL^ h >(7)$ijt*p)S^i4{± 0 . 0 0 1 mxytx-nimx-h^o 

[0 12 2] 

<7:>mM^:^'-m±m'^ i>^t^(Dmi>k^^ ^ -^~JE^ Psqul= PsqulO^ ^ 2 
^ - XJ±:^J P squ2= P squ20 tLtzt^. P sO+ P squl0+ P squ20< 0 t 

[0 12 3] 

(2) Kife^^Silov^T 
H 1 2 O^mEl tc— I^J ^ ^ L J: ^ . 7Ji£#:ffi^^^T'ab -i) > 1 -t y h 

[0 12 4] 
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[4] ^(Dmnf^mm 

10 12 6] 

(14) ^CiSi/^r. yt<«t)LRn, Rp, Rs^i^f^M ''-itMi'^o ttz^^ 
M&tl Pso'^^^^^^^^^tlP max ^ 'ttii^. PSQfi^i^S/^ t--tt^'Ji"^o L7t:;6^^ 
oT. (14) • 55-T-<7)^,^Jt// (i^-v >-t;i^^ti^o ^<Dfzib^ :^r-' ^ 

(ii) mtLW<D\tahn'(:<D%^i ^ ^^M-t ^mm^-h^m^^o 

[0 12 7] 

(^flx,{S\ ^7fcf$0^i-^(i*lg7- 9 ;Mm) <7)Bf t)P^ilitl®i6TWflJt'&^o 
[0 12 8] 

Pf.PH^t3iti-^P±ai»<7)MI=:6^'?t'b7!'^^ hmin- hxift^t^ft^hPtFel (d 1 5 -Cti h 
min=5 0;«m) *f^^-t-tL(f ct 
[0 12 9] 

[0 13 0] 

^min> — (19) 
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Qmax^ ratSt^Rs (=Pmax/Qmax) i ^.^.75i?^fljT'^>6o ^ 

[0 1 3 1 1 

[0 13 2] 

0 0 7 0 1 limm^. 702a, 702b, 702c (iMx.{^E 

^T^-f-^J^-iJ'^^^-e^^^n^tt^^fpJllxifj^l^, 703 a, 703 b, 70 
3 c h >-^-^.i)o 

[0 13 3] 

) ^, (1 6) ^) ;^>-'b^i6ibn;5>75»^ ^m^mm^j: (^it^mmm^m^^^^\ 

-^(±. «^tm^Ojt (^lJx.(i" (15)^) :6^^iS»9 3z:7^J^ < ^^7!>^ z<Dm^im 

y^fLfiQifi (14) ^:^-h^if)hn^o mXm^<7)m^^Wl.^: f t-tfH£. 1 K-7 
h ^ coPtttJ* {± Q s = Q i / f T'* ^ o 
[0 13 4] 



miiEilf 2 003-3065744 



#g| 2002-286741 



^-v: 34/ 



o 

[0 13 5] 

[0 13 6] 

JE tctJti- ^ >^ § =^ 7?>^'^ $ tL ^ /; i6 . ^ w ~ N (7) :^ tJ^'^b {; m -li: ^ 
[0 13 7] 

^ II i- ^ >^ e (i\ 11 X h > ^ ^ tt;!? fpilEitj^lg A - e > y 
[0 13 8] 

7.^ ^ -Xtj]^[zi.h^^^)±tit-ifLm'^t. (11) ^lgv^miI4. [1I5<^^'^ 

yii^hiy:^-^ ct 9 tc. ii°x h ymmt^<Dn\^mmm(DmtLXtim^\^nLx 

h/d t<o) <^EF^-e7jK#75%m^tL;6o '^Jx.{f\ ^wa<7)*«*X7^->>' 
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[0 14 0] 
[0141] 

j':i.±<7)iJi0^{ir^^^^7t:tttcov^Tfei$ l/ctj^ [2] MW^m^j:mmmm. 

[0 14 2] 

2. mxD^^h\±mm^'<zm^m^'^i^z0mmi<zx^ . tti^6^i,z±^^j:iM.m 

3. ^hiiZvxTir-'^mwL^. -^mn<Dv'^ 7.^y^-\t^t>^tn^z.ti}^x^^ 

o 

[0 14 3] 
[0 14 4] 
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[mi] 

[112] 
[03] 
[04] 
[05] 
[0 6] 
[0 7] 

m^m^^^x p±aiEE;b#14 ^ Jt^ L Ttiftf WIS* ^ 
[0 8] 
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[01 0] 

[0 11] 
[012] 



ttSfjEiTf 2003-3065744 



mm 2002-286741 ^-v: 37/E 

[mis] 

[EI 1 4] 
[HI 5J 
[EI 1 6 J 

[HI 7] 

[HIS] 

8. 9 mmm-t^ 2m 

6 yrL<M#&^^ 

7 qRAP 

1 0 i±mn 



mm.W2 003-3065744 



# M 2002-286741 



[mm^] mm 
[mi] 

7 — "RAP 





aiiE#2 003-3065744 




tBIEJif 2 003-3065744 



mi 2002-286741 



4/ 



[HIS] 



ttJ ^ 



-1 



0.5 



1-5 2 25 3 

6$M(sec) 



3.5 













\ \ 
1 1 
1 1 

hst=30>um 
tist=20>uin 
list=10/xm 


1 
1 










1 / 
/ 




i ] 

] 












1 ^ * 
% • f 




] 












// / - ■ 
// /' 


















A 




































/ ji 












/ i 
/ f • 






\ \ 
\ \ 


/ ; 
/ 1 
/ / 












! 







































4.5 



X 10 



5 

-3 



miE#2 003-3065744 



# M 2002-286741 



5/ 



me] 











\ ] 


1 t 

list=30iUm 
ist=20A6m 
nst— xu fj, m 


1 












;- V - - 


: ] 














\ \ 


1 
J 












// /'" 


\ \\ 
















1/ 


'\ 














^' ':' 

/ /;' 

y // 




















\\ \ 


/ // 1 
/ ' • ' 








\ \ 


/ /' 






\ \ 


/ / ' 
/ • i 

k / ^ 4- -1 








\ 


/ 

. J ... 






\ 


..y / « 
/■ ' 








* 

\ 1 


• 

./ \ 








1 1 









0.5 



1.5 2 2.5 3 

B#BI|(sec) 



3.5 



4.5 



X 10 



5 

-3 



ttiliE#2 003-3065744 



mm 2002-286741 



6/ 



mi] 





1 1 
1 1 
1 1 




1 1 1 1 
* 1 f J 

III! 








I 1 

r 1 J_ 






1 1 
1 1 

M=460rpm 
N=300rpm 


1 
1 








1 

> i / 














1 ; / 

1 ; '' 


\t 
















r -yrr - 


\ 
























i t 

' h 
























V . 


' ' 1 


















.. ' / ; : 






> r 












; 

/ ' ' 
- / -1 , . _i 




V 


/ 










\l 


1 1 

1 1 

1 1 

















CL 



0.5 



1.5 



2.5 3 
Ksec) 



3.5 



4.5 



X 10 



-3 



100 



80 



60 



o 

CO 

E 

m 20 

m 



-20 



-40 



lif^,-^. : A 


1 / 




- \ 


I' L(A) 






N=460rp 


m 




N=300 


rpm 


/ B 

/ 




(-< ) 






\ 

V. 









10 



15 



EA(MPa) 



tBfE# 2003-3065744 




tBIE# 2003-3065744 



8/ 




mm 2 0 0 3 



-3065744 




tbIiEilf 2 0 0 3 



-3065744 



#11 2002-286741 



^-i^': 10/ 



[mis] 




^ffl t(sec) 



miiE# 2003-3065744 



nm. 2002-286741 



-^-v: 11/ 



[mi 51 



(b) 



(a) 



*min 





0.08 




0.07 


CO 

o 


0.06 


BlBll 


0.05 




0.04 


G 


0.03- 




0.02 




0.01- 




4 





□ 

_^ 












'/ 














if 






N=30 


•Orpm 













































































Q 



se 



P^T^OS/Jv-li h^in (mm) 



^'s: 



mflirf 2003-3065744 



mm 2002-286741 



^-v: 12/ 



lull 61 




703c 



HI?] 



508 502 



506 



504 



507 



505 



1 f 



509 



503 



2003-3065744 



#11 2002-286741 ^-v: 13/E 



[mis] 




602 



ttll£#2 003-3065744 



#M 2002-286741 



mm] 

ii^^x. mmn, mitw-, mmm, ^^yv, 

m^m] m i 



mijE#2 003-3065744 



#M 2002-286741 

ta, m A m Mi m m 



1 . ^M¥^ B 



[000005821] 
1990^ 8^289 
±mm?^M-i^±^f^M 1 0 0 6 #j!fe 



